Functional genomics using RIKEN Arabidopsis thaliana full-length cDNAs.
Full-length cDNAs are essential for the correct annotation of genomic sequences as well as for the functional analysis of genes and their products. We have isolated about 240,000 RIKEN Arabidopsis full-length (RAFL) cDNA clones. These clones were clustered into about 17,000 non-redundant cDNA groups, i.e., about 60% of all Arabidopsis predicted genes. The sequence information of the RAFL cDNAs is useful for promoter analysis, and for the correct annotation of predicted transcriptional units and gene products. We prepared cDNA microarrays containing independent full-length cDNA groups and studied the expression profiles of genes under various stress- and hormone-treatment conditions, and in various mutants and transgenic plants. These expression profiling studies have shown the expression levels of many genes as a detailed snapshot describing the state of a biological system in planta under various conditions. We have applied RAFL cDNAs to the functional analysis of proteins using the full-length cDNA over-expressing (FOX) gene hunting system and the wheat germ cell-free protein synthesis system. The RAFL cDNA collection was also used for determination of the domain structure of proteins by NMR. In this review, we summarize the present state and perspectives of functional genomics using RAFL cDNAs.